Starting with a model intermolecular potential that includes 0, r terms to account for anisotropic steric interactions, we carry out a statistical mechanical calculation in the cell approximation, and apply it specifically to the isotropic-nematic transition of methoxybenzylidene butylaniline (MBBA).
I. INTRODUCTION
The theory of liquid crystals has been developing in two major directions. One 
The Appendix derives these results for a cylindrically symmetrical P( r -R). Equations (18) - (20) and (26) - (28) form a self-consistency loop for g (0), given P(r -R) as in Eq. (25).
Next, from Eqs. (12) and (19), using the addition theorem, the Appendix yields
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These expressions will be used to determine which phase is more stable, and, in turn, the phase-transition temperature at constant density.
by term using Eqs. (29), (23), (24), (21), (22), (18) In several earlier papers ' ' we performed molecular theoretical calculations for MBBA without the inclusion of anisotropic steric terms in the pairwise potential. Reference 9 gives an outline of the procedure when a cell approximation is employed. It may be worthwhile to first read Sec. IV of that reference. (a, y) : (a,""), ", ). Table II shows a list of ao, (a;",y;"), and (a, ""y, ", Had the r dependence of U~(r) been more realistic, e.g. , containing a hard core, we might regard them as expansion coefficients and require that they fall off with increasing I. But just as in other molecular theoretical calculations referred to in this paper, our model is much too crude to yield a sound physical interpretation.
The best that one can say is that it is the simplest empirical formula that can be constructed to fit thermodynamic data.
We are more certain of the meaning of b2 since it represents the only anisotropic contribution to the pairwise potential. It contains short-range anisotropic steric effects. That b2 turns out to be so large should not be surprising for the following reason. If we are to "translate" pair interactions in a hard-rod model to potential formulas such as Eq. (1), the anisotropic term w2(r) will be totally overwhelming.
In another study, we have been attempting to reconcile the hard-rod and potential models through numerical comparisons of the resulting potential profiles when parameters in both models are varied. We found that w2(r) invariably turns out to be large, even for rods whose length-to-diameter ratio lies between two and three. The results of that study will be published elsewhere.
The reader is cautioned against thinking of this work as an attempt to do a realistic theory from first principles. That would be much too ambitious at this stage. What we present here is merely a model calculation which illustrates and stresses the importance of anisotropic steric forces in the molecular theory of liquid crystals. Nevertheless, we feel that relating negative o. 4 to anisotropic steric effects has moved us one step in the right direction.
Next, we discuss the temperature dependence of the order parameters. The entries in Table III should not be directly compared to experiment. Table III It 
for m =1,2. By transforming to center-of-mass and relative coordinates, it can be shown that g w, "= g w, "= g wz"= g w, "=O. 
We actually demonstrated this fact for six nearestneighbor shells.
